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[57] ABSTRACT 

A non-rotational, air filtering, head cleaning, and head 
cushioning device for a disk drive comprising a member and 
rigid support struaure adapted to allow insertion of the 
device into a disk drive. The member, preferably comprising 
urethane-impregnated felt cloth, has a central aperture to 
avoid contact with a drive spindle of the disk drive when 
seated within the disk drive. When left in the disk drive, the 
device filters air entering the drive, cleans the heads when- 
ever the drive checks if a disk is present, and cushions the 
heads whenever the drive is moved. 

10 Claims, 1 Drawing Sheet 




09/10/2003, EAST Version: 1.04.0000 



U.S. Patent 



Aug. 13, 1996 



5,546,257 




09/10/2003, EAST Version: 1.04.0000 



5,546,257 



PROTECTION AND CLEANING DEVICE 
FOR A DISK DRIVE 

BACKGROUND OF THE INVENTION 

This invention relates generally to a protection and clean- ^ 
ing device for information storage and retrieval devices^ 
heads, such as flopp y disk drives, hard disk drives, gprr^Sit^ 
disk^ye^umSfSTd the like. More particularly, this inven- 
tion relates to a non-ro tational ai r filtering, head cleaning, lo 
and head cusKl^ih^g^^vicc-fFr^a^ drive comprising a 
member and rigid support structure adapted to allow inser- 
tion of the device into a disk drive. 

The heads of disk drives accumulate dust particles and 
debris from the surface of the disks they read. The heads 15 
may also adsorb and become coated with contamination that 
evaporates from the surface of the storage media. If the 
heads are not cleaned, data U-ansferred to or from the disk 
may be transferred incorrectly or not at all. Therefore, to 
ensure reliable operation, the disk drive heads require peri- 20 
odic cleaning. 

Airborne dust panicles also accumulate on components 
within disk drives and computers. Exacerbating the problem, 
many computers require air to be drawn through the drive 
into the computer to keep the components cool. If the air is 25 
not filtered these particles can deleteriously affect mechani- 
cal, electrical, and heat transfer properties of the compo- 
nents. 

Finally, in today's age of portable computers, disk drives 
are often subjected to rugged conditions. The heads of disk 
can be damaged when a disk drive is moved and the 
cardboard inserts originally shipped with many drives do not 
provide adequate cushion for the sensitive heads. It would be 
advantageous to not only protect the heads fix)ni contami- 
^nation, but to cushion them as well. 

Devices have thus been developed to clean the heads, 
although no air filtration means or cushioning is provided. 
One form of cleaning device for disk drives known in the 
prior art is a round, fibrous cleaning disc which is mounted 
for rotatable movement within a square jacket shaped simi- 
larly to a jacket housing a data disk. A cleaning solution may 
be applied through openings in the surface of the jacket prior 
to insertion of the cleaning tool into a disk drive. After 
insertion, the computer is activated so that the drive spindle 
engages and then rotates the cleaning disk across the heads. 
A disadvantage of this type of cleaning device is that the 
cleaning disk, because it rotates in the same direction as the 
data disk, does little more than remove and then redeposit 
the contaminants and debris on the leading edge of the 
heads. The heads, therefore, are not eflfectively cleaned. 

Also disadvantageous is that the same peripheral area of 
the cleaning disk is reused for each new cleaning operation 
which results in redeposition of the contaminants removed 
in a previous cleaning onto the heads. Further, the abrasive 55 
friction from the spinning disk can cause wear on the surface 
of the heads and the flexible jacket portion of such cleaning 
devices has a tendency to buckle and jam when it is inserted 
into or released from the disk drive. No means for air 
filtration or cushioning is provided. 50 

Qcaning devices employing a reciprocating motion also 
are known. In U.S. Pat. No. 4.622,617, Fritsch teaches a 
cleaning device that uses an automatic spring and cam 
system, or a manual spring and lever system, housed within 
a jacket to move the cleaning material across the heads in a 65 
reciprocating motion. U.S. Pat. No. 4,663,686 issued to 
Freeman ct al. teaches a cleaning device with a lever, a 
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spring, and rotatable wiper assembly in a jacket. The clean- 
ing surface is manually rotated back and forth within the 
jacket across the heads. These cleaning devices have several 
internal moving parts which may fail or require mainte- 
nance. Like other prior art, no means for air filtration or 
cushioning is provided. 

U.S. Pat No. 4,868,700 issued to Fritsch shows a non- 
rotational plate member with a surface mounted cleaning 
fabric. Upon insertion, the drive spindle of the computer 
engages a rotating armular disk of the cleaning device, 
simulating a rotating data disk, 10 indicate to the computer 
that a disk is present. Subsequent execution of a previously ' 
stored computer program then causes the heads to move 
backwards and forwards over the stationary cleaning sur- 
face. Use of this device requires that the computer be turned 
on and a compatible software program already be stored in 
the computer's memory. The computer may not be able to 
load the program if the drive is failing because its heads are 
dirty. Again, no means for air filtration or cushioning is 
provided. 

U.S. Pat. No. 5,235,485 issued to Martin discloses a 
paddle-shaped device for manually cleaning the heads of a 
disk drive. The device is made of hard plastic with a small 
strip of fibrous material attached along a radius of the disk 
at the disk*s read position. The disk is manually moved 
longitudinally back and forth to clean the heads. This device 
is not constructed of air-filtering material and it is not 
designed to be left in a disk drive to cushion and protect the 
heads when the drive is not in use. 

U.S. Pat. No. 5,223,006 to Moran, III discloses an air 
cleaner box for a computer. The entire computer is placed 
within the box and an electronic or other type of air cleaner 
removes airborne particles before they reach the computer 
within the enclosure. This device is necessarily large enough 
to contain an entire computer within it and it restricts access 
to disk drives, buttons, and other items attached to the 
computer. The device is not capable of cleaning the heads. 

Accordingly, it is an object of the present invention is to 
provide an improved device for cleaning the heads of a disk 
drive. Another object of the present invention is to provide 
a device for cushioning the heads of and filtering the air of 
a disk drive. A further object of the present invention is to 
provide a device that automatically cleans the heads of a disk 
drive each time Uie disk is inserted, without requiring the use 
of a previously loaded computer program. A still further 
object of the present invention is to provide a non-rotational 
device that cleans Uie heads of a disk drive in the direction 
of normal head motion. A still further object of the present 
invention is to provide a disk drive head cleaning device that 
has no moving parts. 

SUMMARY OF THE INVENTION 

The present invention provides a non-rotatable, air filter- 
ing, head cleaning, and head cushioning device for a disk 
drive comprising a member and rigid support structure 
adapted to allow insertion of the device into a disk drive. The 
member, preferably comprising urethane-impregnated felt 
cloth, has a central aperture to avoid contact with a drive 
spindle of the disk drive when fially seated within the disk 
drive. Preferably, the member is attached to a rigid support 
struaure adapted to be fiilly seated within the disk drive 
when fully inserted into the receiving area to allow smooth 
insertion and removal of the device. Alternatively, the mem- 
ber alone can be used without a support structure. The 
member, or member and support stmcture, substantially fills 
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the drive cavity. The device has notched areas on its outer 
peripheiy which allow clearance of the internal structures of 
the disk drive. 

The device is inserted into and preferably left in the drive 
when the drive is not in use. Aiibome particles entering the ^ 
drive are filtered by the member. Whenever the disk is 
inserted, the heads traverse a portion of the member and are 
cleaned in the direction of nonnal head motion. When not in 
use, the drive's heads rest upon the member and are pro- 
tected and cushioned. lo 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG, 1 is a perspective view of the device according to the 
preferred embodiment of the invention. 

FIG. 2 is a perspective view of the device according to 
another embodiment of the invention. 

FIG. 3 is a perspective view of the device according to a 
third embodiment of the invention. 

FIG. 4 is a cross-sectional view of the device of FIG. 1 ^ 
along line 4 — 4. 

FIG. 5 is a cross-sectional view of the device of FIG. 2 
along line 5 — 5. 

FIG. 6 is a cross-sectional view of the device of FIG. 3 
along line 6 — 6. 

FIG. 7 is a cross-sectional view of the device, an enlarge- 
ment of HG. 4. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

FIGS. 1 to 6 illustrate three alternative embodimentspf 
devices according to the invention, denoted generally 
In the preferred embodiment of the present invention illus- 
trated in FIGS. 1 and 4, the device comprises a member II 
for ^Jtgingtthe"air, cleanirig-the heads, and .cushioning the 
hfedsio|jfljdi8k|d^ of urethanc-impreg- 

nBied^SvGlSul^S^^ISIs^Tiute 12 to avoid contact with 
a drive spindle of the disk drive. The member has a head 
receiving area 14 where at least one head of the disk drive 
comes in contact with the member 11 when it is inserted into 
thevJiye^The member is attached to a rigid support structure 
l^j^gqted for insertion into and removal frbm a receiving 
area of the disk drive. 

In this embodiment the rigid support structure 15 has a 
base 20 and two narrow side bars 21 and 22 forming a 
U-shapc to surround the member 11. As illustrated in FIG. 
4, the rigid support structure has an internal edge 23 that is 
adapted to receive the member. Preferably the rigid support 
structure is constructed of the same material and has an outer 
periphery of substantially similar shape to a disk jacket of a 
data disk. 

During standard operation of a disk drive, a data disk is 
inserted and the heads mechanically move to contact the 55 
disk regardless of whether the computer is on or off. If the 
computer is on, the disk drive senses that the disk is present 
and tries to read, or boot, the disk. However, if the disk 
cannot be read, for example if the disk is not a data disk, a 
read error is given and the disk is ejected. For the present go 
device, it is advantageous to leave the device in the disk 
drive so that the disk can filter the air and cushion the heads. 
Therefore, the device is notched in several locations in order 
to defeat the disk-presence sensors within a disk drive. 

Multiple notches are made into the device to defeat the 65 
disk sensors such that the computer does not try to read or 
eject the disk. Notches 30 and 31 are formed in each of the 
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side bars near the leading edge of the disk. The placement of 
these notches corresponds to that of similar notches on 
standard data disks where the disk seats onto alignment pegs 
within the drive. For drives used with Macintosh computers 
and the like, another notch 32 (shown only on FIG. 1) is also 
formed on the side bars of the disk near the leading edge. 
These notches are typically semi-circular, with the diameter 
of the notch coinciding with the periphery of disk. In the 
preferred embodiment for easiest manufacturing, the 
notches are cut completely dirough the U-shaped jacket 
thereby forming holes. Alternatively, the notches may be cut 
only partially through the device, forming an indentation, as 
opposed to a hole. 

The device has two more notches 33 and 34 at the rear 
edge of the device, placed forward of the location of 
standard write-enable and high-density notches, respec- 
tively. In the preferred embodiment for easiest manufactur- 
ing, the notches are cut completely through the U-shaped 
jacket forming holes. 

FIGS. 2 and 5 illustrate an alternative embodiment of the 
invention comprising a member 11 having a shape substan- 
tially similar to a disk jacket adapted for use with the disk 
drive. The member has an aperture 12 to avoid contact with 
the drive spindle of the disk drive. The device has sensor- 
defeat notches including the alignment notches 30 and 31 
and the notches forward of the write enable notch 33 and the 
high density notch 34. Preferably the member is made of 
urelhane-impregnated felt of a thickness sufficient to provide 
enough rigidity to allow easy insertion and removal ftxDm the 
drive. 

FIGS. 3 and 6 illustrate another alternative embodiment 
of the invention comprising a member substantially similar 
to the member shown in FIG. 2. An integrated rigid support 
structure 40 is attached to the member 11. The rigid support 
structure is formed in a U-shape inside the outer periphery 
of the member. The rigid support structure is advantageously 
positioned on the member to avoid the alignment notches 30 
and 31 and the notches forward of the write enable notch 33 
and the high density notch 34, the aperture 12, and the head 
receiving area 14, although, with proper notches cut, the 
structure could be placed in alignment with the notches. The 
rigid support structure provides the member with additional 
stiffness for easier insertion into and removal from the disk 
drive. 

The member and the rigid support structure niay be 
permanently attached with an adhesive, a fastener, or other 
attaching means such as fusing them together with heat The 
member and rigid support structure may also be detachably 
fastened together to enable a soiled member to be detached 
from the rigid support structure and discarded The rigid 
support structure could then be reused by attaching a new 
member. 

l!fr ^Haneli mi)rcgnated|^l t|Clo.thiisi^ material 
for the mernber. iiiisHypelotimaterial comprises- non- woven 
"flb'&i?^held together with ureUiane or other binding agent 
such that the material is substantially lint-free. One type of 
this material is known in the semiconductor wafer manu- 
facmring indusuy as SUBA, made by Rodel, Newark, Del. 
and is principally used to polish the silicon wafers before 
chip fabrication. The cloth's non- woven abrasiveness is 
appropriate for dislodging and removing debris irom the 
heads of a disk drive without damaging the heads or leaving 
free fibers. Tbejplothralso has an elasticity which provides a 
rebound c us Monme effect for the heads when they are in 
contact wtiHuSBiciSii^When air passes through the cloth, 
particles in the air become entrapped in the cloth's fibers. 
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This effect allows the cloth to be used as an air filter. Other 
materials with similar abrasive, cushioning, and air filtration 
propeities may be used. 

The devi ce is used ^v Jn sening it i nto a disk drive and 
leavingj^gyigiSrohenfweru!^^ When the 

device is seated within the drive the heads come into and 
remain in contact with the member. If the computer then 
sends a signaHotjwdnv^^^e^nmn^ whether a disk is 
present. the yvSasRnil3 etQjSw^ab^^ member and 
cleaned at that time also. The drive' s spindle spins within the 
aperture and does not contact the member such that the 
device remains stationary within the drive. Thus, possible 
damage to the heads is avoided by eliminating rotational 
friction and heat build-up. Additionally, when the heads are 
drawn across the member they are cleaned in a direction of 
normal head motion. This method removes debris from the 
heads more efiFectively than a rotational cleaner. 
4^ In addition to cleaning the heads of the disk drive, the 
device also protects the heads while they are in contact with 
the member. The member protects the heads with the 
rebound cushioning effect of the urethane-impregnated felt 
cloth. This rebound cushioning effect provides superior 
V protection for the heads than the standard cardboard cutouts 
that are shipped with many drives. 

When left in the drive, the device also filters air entering 
the drive. The fibers of the urethane-impregnated felt cloth 
entrap airborne particles entering the drive and prevent the 
particles from collecting on internal drive components and 
hindering proper operaUon of the drive. The ^ e j vjce is shaped 
to sugs^angall> [!Eri<fiSiire^^ that 
air must,passjover the member and be filtered as entering the 
drive. Many computers have cooling fans that draw air 
through the drive and into the computer, exaggerating the 
problem of aiibome particles. When left in the drive, the 
device filters air entering both the drive and the computer. 

Thus, when left in a disk drive, the device perfanns 
several functions. The de^e^automatically^cleaiisithoheads 
each tim^th c j^driyeis inserted or when the computer checks 
to seetif^isk is present Th^^^lQeiprotects therheads with 
a rebound cushioning effect should the drive be moved. And 
the device filters air that enters the disk drive. 

Those skilled in the art will realize that with appropriate 
shape and size modifications, the device can be adapted to 
be used in different disk drives for computers, audio, video, 
or other electronic equipment The device is especially 
useful for drives with rotating disks and movable arm heads 
such as 5.25 inch and 3.5 inch^floppy disk drives, compact 
disk^drives, and nunidisk drives. 

Although certain preferred embodiments have been 
shown and described, it should be understood that other 
embodiments and modifications within the scope of the 
appended claims may be apparent to those of skill in the art. 

I claim: 

1. A device for a disk drive, comprising: 

a member, 

a) the member adapted for insertion into and removal 
from the disk drive, 

b) the member adapted to substantially fill the disk 
drive. 
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c) the member having an aperture to avoid contact with 
a drive spindle of the disk drive when seated within 
the disk drive, 

d) the member being stationary when seated within the 
disk drive, 

e) the member constructed substantially entirely of 
material to clean and cushion at least one head of the 
disk drive and filter substantially all air entering the 
disk drive; 

f) the member having notches positioned to defeat disk 
sensors; and 

whereby the device automatically cleans at least one head 
of the disk drive each time at least one head is drawn 
across the member when the drive tests if a disk is 
present; the device cushions and protects at least one 
head of the disk drive; and the device filters substan- 
tially all air entering the disk drive. 

2. The device according to claim 1, wherein the member 
is a urethane-impregnated felt doth. 

3. The device according to claim 1, wherein the member 
has an integrated rigid support structure. 

4. A device for a disk drive, comprising: 

a rigid support stmcture adapted for insertion into and 
removal from the disk drive, the rigid support struauie 
adapted to be seated within the disk drive when inserted 
into the disk drive, the rigid support structure having 
notches positioned to defeat disk sensors; 

a member attached to the rigid support structure, the 
member having an aperture to avoid contact with a 
drive spindle of the disk drive when seated within the 
disk drive, the member constructed substantially 
entirely of material to clean and cushion at least one . 
head of the disk drive and filter substantially all air 
entering the disk drive; 

whereby the device automatically cleans at least one head 
of the disk drive each time at least one head is drawn 
across the member when the drive tests if a disk is 
present; the device cushions and protects at least one 
head of the disk drive; and the device filten substan- 
tially all air entering the disk drive. 

5. The device according to claim 4. wherein the rigid 
support structure has a base and two narrow side bars 
forming a U-shape, the base and the narrow side bars having 
an internal edge, the internal edge of the rigid support 
structive defining an internal area. 

6. The device according to claim 5, wherein the rigid 
support structure has an outer periphery of substantially 
similar shape to an outer periphery of a disk jacket adapted 
for use with the disk drive. 

7. The device according to claim 5, wherein the internal 
edge of the rigid support structure is notched to receive the 
member. 

8. The device according to claim 4, wherein the member 
substantially fills the internal area of the rigid support 
structm^. 

9. The device according to claim 4, wherein the member 
is a urethane-impregnated felt cloth. 

10. The device according to claim 4, wherein the member 
is permanently attached to the rigid support structure. 
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